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RATNAGNEP ATAK  
 
 nakirebmem  halet  gnay asE  ahaM gnaY nahuT taridahek rukuys ijuP
 nakiaseleynem tapad aggnihes silunep adapek natamalesek nad natahesek  ispirks
  luduj  nagned  satilauK padahret ayadiduB kepsA rotkaF nagnubuH idutS“
( maiS kureJ hauB surtiC  silibon  ”adebreB gnay isakoL artneS auD id ).ruoL  .
 ispirkS .naitilenep nakanaskalem kutnu tarays iagabes taubid ini  
iS.M ,PS ,aysoritpeS araiT ubI adapek hisak amiret nakpacugnem siluneP  
 I gnibmibmep nesod iagabes  kapaB nad cS.M ,.P.S ,nafloS irdnehkaB s .  iagabe
nesod  agnibmib nakirebmem kaynab halet gnay II gnibmibmep  nad kujnutep ,n
iapmas isavitom   ayniaseles  ispirks naker hurules adapeK .ini - gnay naker  t  hale
utnabmem kaynab   naiaseleynep malad id silunep ispirks  ini  tapad kadit gnay ,
aktubes silunep  n utas -  nakpacu silunep ,utasrep  agomes nad hisak amiret
nem  naujamek kutnu TWS hallA irad nasalab naktapad  malad aumes atik
.itnan naped asam ipadahgnem  
 imed acabmep irad naras nad kitirk nakparahgnem tagnas siluneP
 nasilunep naanrupmesek ispirks  amreb agomeS .ini  kiab aumes atik igab taafn
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 naalolegnep naktakgninem nagned lakol haub iskudorp nakgnabmegnem kutnu
tilenep naujuT .kiab gnay ayadidub atres nai   iuhategnem kutnu a  keps b  ,ayadidu
k  kureJ haub satilauk padahret ayadidub kepsa rotkaf nagnubuh atres haub satilau
akol artnes aud id maiS  lirpA nalub adap nakanaskalid naitileneP .adebreb gnay is
 ,9102 L id  atres imonorgA muirotaroba L  naailumeP nad akiteneG muirotaroba
 misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
uaiR  . adahret ayadidub kepsa nagnubuh sisilanA  mais kurej haub satilauk p
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isaH .C nimativ nad ,TAT:TTP oisaR ,)TAT( isartitret masa  naitileneP l
a awhab nakkujnunem  naamasrep ikilimem isakol artnes aud id ayadidub keps
,tibib lasa adap   ,manat gnabul namaladek  .nasakgnamep naanaskalep P  naadebre
d ,kupup nairebmep mala  araj  ,nakaynabrep ,manat k  haub satilauK .nenap iric
ibel kouK maiS kureJ aimik satilauk adap iggnit h K . reJ haub satilau  maiS ku
iggnit hemO gnunuG  adap  kisif satilauk temaraP . agnubuh ikilimem gnay re tare n  
gned nahal napaiynep utiay rapmaK netapubaK id ,haub anraw na   aratnemes  id
 .suj radak nagned nakaynabrep utiay hemO gnunuG netapubaK  
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TCARTSBA  
 dna secirp rewol ni gnitluser evitcartta ton era stiurf surtic detekram eht fo tsoM
l tseretni reyub fo kca  .  tiurf lacol poleved ot sremraf seriuqer noitidnoc sihT
 gnisaercni yb noitcudorp noitavitluc dna tnemeganam doog  .  siht fo esoprup ehT
rf ,noitavitluc fo stcepsa eht enimreted ot saw yduts noitalerroc eht dna ytilauq tiu  
srotcaf neewteb  itluc fo stcepsa eht fo maiS fo ytilauq eht no noitav   owt ni egnarO
snoitacol tnereffid .  ymonorgA eht ta ,9102 lirpA ni detcudnoc saw hcraeser ehT
 eht fo gnideerB dna sciteneG fo yrotarobaL eht dna yrotarobaL  fo ytlucaF
ecneicS laminA dna erutlucirgA  , alsI  misaK firayS natluS fO ytisrevinU etatS cim
uaiR  . noitalerroc eht fo sisylan   mais fo ytilauq eht no noitavitluc fo stcepsa fo
 silibon surtiC( segnaro .L oc elpmis a gnisu ) )noitalerroc nosraeP( noitalerr  .
igiro dees edulcni stcepsa noitavitluc fo sretemaraP  ,noitaraperp dnal ,rezilitref ,n
 sretemarap ytilauq tiurf dna ,scitsiretcarahc tsevrah ,noitagaporp ,gninurp
iew tiurf edulcni tnetnoc eciuj ,roloc tiurf ,thg SDT( dilos devlossid latot ,  ,)  latoT
dicA elbatirrI  :SDT oitar ,)AIT( T AI  .C nimativ dna , tluser ehT  eht taht dewohs s
 eht fo nigiro eht ni seitiralimis dah sretnec owt eht ni stcepsa noitavitluc
gninurp eht ,eloh gnitnalp eht fo htped eht ,sgnildees  .  rezilitref ni secnereffiD
.scitsiretcarahc tsevrah ,noitagaporp ,gnicaps ,noitacilppa   eht fo ytilauq ehT
gnarO maiS kouK ytilauq lacimehc ni rehgih si e .  ehT  hemO gnunuG fo ytilauq
egnarO maiS  rf ytilauq lacisyhp no hgih si tiu  .  esolc a sah taht retemarap ehT
 elihw ,roloc tiurf htiw dnal fo noitaraperp eht si ycnegeR rapmaK ni pihsnoitaler
cnegeR hemO gnunuG ni .tnetnoc eciuj htiw noitagaporp eht si y  
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.I  NAULUHADNEP  
.1.1  gnakaleB rataL  
haub satidomok utas halas nakapurem kureJ - ay nahaub   helo iramegid gn
takaraysam  m kurej haub anerak aisenodnI gnay izig ialin ikilime  iggnit , s  hala
 aynutas  nawairas hagecnem kutnu taafnamreb gnay C nimativ nagnudnak utiay
nem nad  itnayajiW( nakam usfan habma .kkd ,  laisoS ievruS nakrasadreB .)5102
5991 nuhat )SANESUS( lanoisaN imonokE - musnok nagnabmekrep alop 5102  is
rep adap kurej 5991 edoi -  5102 gninem nagned tak  atar -  %51,21 nahubmutrep atar
rep  .nuhat  P iskudor  kurej  5102 nuhat adap  inkay   not 033.447.1  tasuP nadaB(
kitsitatS 02 , 51  .) P  kurej helo %08 isanimodid hisam aisenodnI id kurej namanatre
 nakanerakid maiS  kaynab gnay kurej utas halas nakapurem mais kurej  ismusnokid
sativitkudorp ikilimem nad aisenodnI id  .)4102 ,irahsA( iggnit gnay  
isakol utas halaS   natamaceK utiay aretamuS id mais kurej iskudorp artnes
kouK   uaiR isnivorP rapmaK netapubaK  hemO gnunuG natamaceK nad
retamuS isnivorP atoK huluP amiL netapubaK B a  .tara   nakapurem uaiR  isnivorP
utas halas  artnes   iskudorp  kurej kouK aseD id aynsusuhk maiS    kouK natamaceK
netapubaK  rapmaK  .  asar ikilimem ini kouK aseD lasa maiS kureJ gnay   ,sinam
haub tiluk ikilimem nad murah   sahk iric idajnem aggnihes sipit gnay  gnay
bmem nial kurej sinej irad aynnakade   .)7102 ,paharaH(  
( hemO gnunuG kureJ silibon surtiC   irad lasareb ).ruoL  natamaceK
 ini sineJ .taraB aretamuS isnivorP ,atoK huluP amiL netapubaK ,hemO gnunuG
G kurej luggnu sateirav iagabes sapelid halet  gnunu hemO  D( )7102 ,.kkd yve  .
kutnu  urab  haread  nakapurem taraB  aretamuS  isnivorP     kureJ  iskudorp  artnes
S  nad mai  iskudorpmem nagned kurej haub  gnay iskudorp nahubmutrep  urednec  gn
aynnuhat paites takgninem  gnidnabid akij aratU aretamuS isnivorP nagned nak  
hadus   naluggnu satidomok idajnem taraB aretamuS  .)7102 ,aniroN(  
ikilimem kureJ  kepsorp  isnetop nad  tagnas gnay rasap  id kiab  malad  
m ,iregen raul id nupuam  kurej satidomok naahasugnep aka  nakulremem
atilauk ,satitnauk kiab natakgninep  satiunitnok nupuam s itnaikzeR(  .kkd ,  .)6102
ni itrepes isidnoK  i inatep naksurahgnem   haub iskudorp nakgnabmegnem kutnu
gnay ayadidub atres naalolegnep naktakgninem nagned lakol  ,kiab   tapad aggnihes
ailuY( ropmi ignabmignem  an .kkd ,  .)7102  
2 
 
 malad ipadahid gnay nahalasamreP urej nagnabmegnep satilauk halada k  
 gnay haub hadner  .  raseb naigabeS  kurej haub  nagned nakrasapid iregen malad
 .magareb gnay anraw nad asar ,naruku ,kiranem gnaruk gnay raul nakapmanep
haub nakasamek nad satilauk namagareseK - af idajnem patet tubesret haub tk  ro
 napahat aumes adap utnenep eb  gnusgnal araces anerak ayntukir  tapad
aynismusnokgnem kutnu nemusnok areles ihuragnepmem  damhA( kadit uata  
.kkd ,  .)8002  
K nagnapal id naadae  unem mais kurej lisah awhab nakkujn  radereb gnay   id
 gnay naadebrep tapadret narasap  gnay satilauk kepsa irad kolocnem tagnas
ahid  padahret tabikareb gnay naklis tagnas  gnay  lauj agrah   haub satilauK .fitairav
 helo nakutnetid niales ,kurej  kisif tafis id aguj tafis nagnudnak helo nakutnet   aimik
 haub radak(  ug TTP/al ) )1102 ,.kkd otnayuS(  .  kisif tafis nenopmoK haub  itupilem  
haub  naruku  nad retemaid ,tareb , emulov   haub aimik tafis nenopmok atres
 itupilem .alug radak nad C nimativ  kisif tafis naadebreP   tubesret aimik
k takgnit helo ihuragnepid haub nagnatame   hairamoQ( la te  .)3102 ,.  
P  idajret gnay nahalasamre  kepsa malad  ayadidub s utiay  ayntilu
 nahat atres ,magares ,raseb halmuj malad satilaukreb gnay tibib nakaideynem
abmanem aguj tikaynep padahret h  ayadidub aggnihes inatep  igab  nahalasamrep
gnabmekreb kadit ini kurej namanat  hawruN(  inuy .kkd ,  .)2102  karaJ   gnay manat
iggnit nikames amah nagnares takgnit nakbabeynem tapar   .)7102 ,irtifayS(
 anerak idajret tapad riareb kadit gnay haub gnigaD  arah kadit  gnabmies . 
f nagnarukeK P( ropso  nakbabeynem tapad ) haub  aynasar nad riareb kadit   ,rabmah
k  nagnarukek )K( muila   masa aynasar nad tauk gnaruk haub amora nakbabeynem
.)1102 ,itnairI nad otnayuS(   esaf adap nasakgnameP  nahubmutrep  fitategev
 ,gnarukreb naka fitategev nahubmutrep nakbabeynem  gnasgnarem naka aggnihes
ak fitareneg nahubmutrep p ignarugnem naka nasakgnamep aner  niskua iskudor
 ,.kkd nidurdaB(  .)1102  kasam muleb taas nenapid gnay kurej hauB naka  
satilauk naklisahgnem  labeS .asar  nagned  natiakreb  amaturet  hadner gnay  ,aynki
tawel  nanenamep  utkaw  haub nakbabeynem naka   satilauk nad amora  nagnalihek
 ,aynkiabret aynnurut  ah  ,ayntukireb edoirep adap lis  naakepek naktakgninem
,nakusubmep padahret  rumu nad  pmis  itnayrA( takgnis fitaler aynna .kkd , .)7102  
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 rotkaf huragnep aynkaynaB  ayadidub kepsa mem tapad gnay p  ihuragne
atilauk  mais kurej haub s b  sataid naiaru nakrasadre  akam nakukalid ulrep silunep  
ahret iduts  pad  rotkaf ayadidub kepsa   haub satilauk padahret mais kurej   aud id
adebreb gnay isakol artnes  .  
 
2.1  .  naujuT  
 kutnu naujutreb ini naitileneP  
.1  isamrofni naktapadneM   haub ayadidub kepsa S kureJ mai   artnes aud id
adebreb gnay isakol . 
.2  iuhategnem kutnU  aimik nad kisif satilauk  S kureJ haub mai   aud id
adebreb gnay isakol artnes . 
.3  kepsa nagnubuh iuhategnem kutnU   padahret ayadidub  kureJ satilauk
S ( mai silibon surtiC  .adebreb gnay isakol artnes aud id ).L  
 
.3.1  afnaM ta  
M  halada ini naitilenep taafna : 
.1  D  isamrofni aynhelorepi S kureJ ayadidub mai  
.2   aynhelorepiD  kiab gnay satilauk  kureJ haub aimik nad kisif iges irad
S mai . 
.3  sa nagnubuh iuhategnem kutnU  padahret ayadidub kep  kureJ satilauk
S ( mai silibon surtiC  .L .adebreb gnay isakol artnes aud id )  
 
.4.1   sisetopiH  
eT S kureJ haub satilauk naadebrep tapadr  mai ( silibon surtiC   ).ruoL  tabika






.II  AKATSUP NAUAJNIT  
 .1.2  kureJ namanaT mumU nauajniT  
 kurej namanaT aragen irad lasareb -  hayaliw id kusamret ,aisA siport aragen
 irad kurej hauB .aisenodnI  atres anraw ikilimem aisA nasawak  sahk gnay kutneb
m nad  aynmumu ,aporE iD .kirane “ kurej lanekid ortiC ne 03 ± nuhat adap utiay ”  0
S lanekid urab sinam kureJ .M  J .M 004.1 nuhat adap  korpek kurej nad sinam kure
niradnaM  manatid nad lanekid amal halet  d  sinam kureJ .aniC aragen i  amal hadus
as id ,macam 72 irad hibel manatid nad lanekid sinej gnipm -  aynnial kurej sinej
 ,kaA( )4991 . ijib aynnakumetid nagned utiay nial itkuB -  .V helo kurej ijib
 kurej ijib ataynret gnay ,lemmirF neortiC   .MS 004 ± kajes ada hadus gnay
 ijib ,gnajnap nakidileynep iulaleM neortic  gnaro helo awabid -  adap riseM gnaro
 aisA haread irad nuariF namaz naualupek nad   kurej sinej kutnU .aynratikesid  ruoS
egnarO   nad nomel   kurej haduses aporE id lanekid urab )sipin( neortiC  audeK .
 ayngnabmekreb utkaw adap nataleS aporE hurules ek rabesret ini kurej sinej
,olisuS( loynapS ek suret aratU akirfA irad malsI  .)3102  
sineJ -  sinej I id kurej  nakapurem aisenodn  irad nalaggninep  asgnab B  adnale
 akitek  adnaleB .aisenodnI hajajnem  korpek nad sinam kurej sinej nakgnatadnem
kiremA irad .anitselaP nad ailatI ,a   iuhatekid kadit utaB nad maiS ,turaG kureJ
 .aynlasa aragen B  aparebe dnI ulal gnay nuhat sutar tibib tapadnem halet aiseno  
 kureJ .manteiV nupuam amriB ,aidnI ,aniC aragen irad tiurF eparG  , kiuQ naV  ,
awaj ualup irad ilsa nakatakid naticaP nad raseb sinaM .  kurej sateirav nad seisepS
almuJ .nakayadidubid halet gnay kaynab pukuc  gnay kurej ilimaf nad seiseps h
fitnedniret halet el gnaruk iski  aredumasayaJ( seiceps 0031 hib .kkd , .)0102  
 
 .2.2  kureJ namanaT inatoB  
 isakifisalk akitametsis araceS kurej   :mulyhP :tukireb iagabes halada
,atyhpotamrepS   :isiviD eamrepsonmyG  :odrO , selatuR  :ilimaF , eaecatuR  buS ,
 :ilimaf eadroitnaruA  :ebirT , eartiC  :ebirtbuS , eanirtiC ,  :suneG surtiC  :sunegbuS ,
adepaP surticuE  :seicepS , surtiC  .ps   nakapurem kureJ .)0102 ,aredumasayaJ(
 ilimaf kusamret gnay namanat malad kusamret gnay namanat eaecatuR   nad
 nital aman ikilimem  surtiC  magareb ikilimem aisenodnI id hubmut gnay kureJ .ps
( korpek kurej utiay aynaratnaid ,sinej silibon/ataluciter surtiC  ( mais kurej ;).L  .C
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apracorcim   nad .L .C  sisnenis   ,turag mais ,kanaitnop mais sata iridret gnay ).L
ais nad ( sinam kurej ;gnajamul m  .C A mucitnaru   nad .L sisnenis.C   nurtis kurej ;).L
( nomel uata acidem.C ( raseb kurej atres ;) amixam.C  .rreH ridret gnay )  kureJ sata i
nagnabmaN -  kutnu nakanugid gnay kurej uti nialeS .ilaB kureJ nad nuidaM
 sata iridret ,nakasam ubmub ( sipin kurej ailofitnarua.C ( turup kurej ;) xirtsyh.C  ;)
( labmas kurej nad citsyh.C  .)1102 ,inafajaT( )CBA  
haub namanat sinej nakapurem kurej namanaT -  kadit gnay nahaub
nuhat utas malad ilak utas irad hibel nenapid nad nupmureb  .  iridret raka gnujU
les irad -  kutneB .kurej raka hubmut kitit nakapurem nad halebmem gnay adum les
 hubmut nakraibid akij gnatab naadaek helo ihuragnepid tagnas kurej namanat kisif
 namanaT .nasakgnamep naukalrep apnat suret  sakgnapid kadit gnay kurej  tapad
ut  iapacnem surul hubm .hibel uata retem 51 naiggnitek   namanat sinej aumeS
m ihubmutid kaynab ulales ayngnatab ,kurej  gnay sanut ataM .sanut ata  nakraibid
 adap aynlah itrepes ,gnabac nad gnatab tiluk naakumrep hurules iputunem hubmut
 anrawreb kurej nuaD .raka jih samerid nuaD .labet nasekret nad aut ua   uabreb
 aynmumu adap aisenodnI id kurej namanaT .aynkurej sinej nagned iauses amora
aites agnubreb tapad helo nakbabesid utkaw p   gnay milki nad hanat naadaek
urej namanaT .kococ O nalub adap tabel agnubreb aynasaib k  nad rebotk
voN pad aynnuhat paites adap kurej naagnubmep isneukerF .rebme 3 iapacnem ta -  4
B .ilak  agnu  aynmumu adap kurej  hauB .iakgnat 1 malad kumejam kutnebreb
 tikides gnojnol uata ,)talub ripmah( lavo ,talub kutnebreb gnay ada kurej
 iakgnaT .gnajnamem haub  atar -  ,kaA( kednep nad raseb atar )4991 . uK  ada haub til
labet gnay patet , sipit gnay aguj ada i  .sapukid hadum tiluk aggnihes , gnigaD   haub
gnay rutsket ikilimem  kanul   irasnaluW( .kkd  , .)3102  
 
3.2  .  kureJ namanaT hubmuT tarayS  
irad hubmut tapad kurej namanaT   naakumrep sata id m 0041 aggnih m1
 naratad id mais kureJ .aynhaub satilauk ihuragnepmem tapmet hadner iggniT .tual
nubek kateL .aynhaub asar masam naka iggnit -  hurules id saul gnay kurej nubek
asayaJ( tual naakumrep sata id m 0081 aratna aynmumu adap ainud  .kkd ,aredum
.)0102   hadner naratad id manatid tapad kurej namanat )0102( onojranuS turuneM
001 aratna iggnit naratad aggnih -  id kiab hibel mais kureJ .lpd m 0031
 .hadner naratadid nakayadidub  
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c )2102( otnailuY turuneM  nahubmutrep kutnu kiab gnay najuh haru  kurej
ratikes halada  C .nuhat paites mm 007  052.1 najuh haru –  akij ipatet ,mm 058.1
 ulalret gnay najuh haruC .nariagnep nahabmat ada ulrep ,atarem kadit aynnurut
 aynlasim ,tikaynep lubmit naka anerak kurej adap kurub tabikareb aguj iggnit
 uata ,sapu rumaj  turut pukuc gnay riA .kurej raka kasurem tapad  ihuragnepmem
.haub anraw  adaP   haub nakbabeynem naka ,iggnit aynnababmelek gnay haread
nay najuh haruC .kasam hadus nupualaw uajih anrawreb patet g  kutnu laedi
namanat  000.1 aratna rasikreb kurej - manaT .mm 000.2  ikadnehgnem kurej na
.nuhat gnajnapes atarem gnay najuh haruc  
 nagned nakataynid tapad gnay hanat namasamek )9002( aihcraB turuneM
 tapad anerak ,hanat aimik narubusek rotakidni iagabes nakanugid tapad Hp
namasameK .hanat malad arah naaidesretek naknimrecnem   tagnas hanat
 sativitka ,hadner Hp anamid kinagrona N naaidesretek ihuragnepmem
.tabmahret idajnem kinagro N isisopmokednem kutnu emsinagrorkim   turuneM
 osraniW .)5002(   nad naaidesretek adap halada hanat malad id Hp amatu huragneP
 rusnu nucarem tafis ahret .lld dC ,uC ,B ,nM ,lA ,eF itrepes  uata namanat pad
.emsinagroorkim  
ukalem kutnu igrene rebmus iagabes irahatam ayahaC  sesorp nak
T .sietnisotof namana  gnay  naruk  nakbabeynem irahatam ranis tapadnem g  gnatab
ut nuad atres ,hamel ,suruk ,gnajnamem idajnem  ulrep namanaT .lamronba hubm
orpereb nad hubmut tapad raga nagnuan aredumasayaJ( kiab nagned iskud  .kkd , 
 .)0102  
 
4.2  .  ayadiduB kepsA  kureJ namanaT  
 .1.4.2  tibiB naanugneP  
J namanat hineB  kure S  mai  id hineb nailebmep irad helorepid tapad
 .nahinebmep lisah irad uata hineb narakgnanep B  nad tikaynep sabeb gnay hine
( takifitres tapadnem halet gnay 7102 ,otnairtA  .) ugnabmeP  kurej sinsibirga nan
ais  aynitra ,hineb naideynep nagned ilawaid m  nanugnabmep ais kurej sinsibirga   m
i nagnukud tutnunem neisife gnay n gnat gnay irtsud  kurej hineb naidesreteK .hug
ais  gnay agrah nagned nad nahutubek iauses halmuj malad ,manat taas adap m
k icnuk nakapurem uakgnajret ais kurej sinsibirga nalisahrebe  aisenodnI id m
mahlI( )4102 ,kkd hayi  . B  ,ijib nakanuggnem nagned nakahasuid tapad kurej tibi
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itahreb surah tibib hilimem malaD .isaluko lisah irad nupuata nakokgnac -  ,itah
ilauk gnay isaluko nupuata ijib tibib utum kaynab babes t  ,kaA( kiab gnaruk aynsa
.)4991  
4.2  .2.  manaT karaJ  
sativitkudorp iapacnem kutnu arac utas halaS   narutagnep halada tubesret
isalupop  gnay manat karaj rutagnem nagned namanat   .kurej namanat kutnu iauses
tapad namanaT  nagned hubmut  malad nagniasrep kaynab imalagnem apnat kiab  
rusnu ,ria libmagnem lah -  rusnu nad ,arah   ayahac  tapet gnay manat karaJ .irahatam
helorepmem malad namanat kutnu  gnabmies gnay hubmut gnaur  nagned  
 nawrI( manat karaj naanuggnep .kkd , )7102 . 
6 utiay mais kurej namanat adap manat karaJ -7  m aredumasayaJ(  .kkd , 
 nakanuggnem rubus gnay hanaT .)0102  gnay manat karaj nahuajreb tikides   raga
 ,aynkilabeS .nagnuggnisreb gnilas kadit nuad atokham nad gnabac nahubmutrep
ruk hanat akij manat karaj ,rubus gna   manat karaj narutagneP .natakedreb tikides
kgninem kutnu naujutreb  ,laera nautasrep iskudorp nakta  nakhadumem
 nohop nakutnenem amaturet ,nohop iskeles kutnu nakhadumem ,naarahilemep
nohop padahret naajamerep nakhadumem ,fitkudorp kadit uata fitkudorp gnay -
nad amah nasatnarebmep nakhadumem ,fitkudorp kadit hadus gnay nohop  
arem nad nakracnalem ,tikaynep  nakupumep nad namaris ria nakat   )4991 ,kaA( . 
4.2  .3.  nakupumeP  
 adapek arah rusnu uata nanakam taz nakirebmem naujutreb nakupumeP
 .namanat P adap gnutnagreb tagnas nainatrep iskudor   nahutubek raseb aparebes
arah naka lamitpo  hubmut aidem iagabes hanat helo ihunepid tapad   namanat
 .)3102 ,alisuS( enep  rotkaf  utas halas nakapurem arah naalolegneP   nad  lisah  utn
 haub satilauk y  .)7102 ,ipulaP( iggnit  gna  
 numaN .iskudorp natakgninep padahret huragnepreb kupup nairebmeP
 alibapa  .iskudorp naknurunem tapad tapet kadit tubesret kupup nairebmep
 namanat nakbabeynem tapad nahibelreb gnay nataub kupup nairebmep aynlasiM
manat nakhab tahes kadit hubmut  nakitahrepmem surah nakupumeP .itam asib na
5  lah  iauses tapet gnay kupup utiay ,kokop  utkaw ,namanat nahutubek nagned
 nakupumep iausesid inej nad namanat rumu nagned nak nakanugid gnay kupup s , 
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 sisod  nakupumep gned iauses tapet gnay  malad arac tapet ,namanat rusnu na
ay iskudorp nagned nakiausesid agrah tapet atres ,nakupumep sesorp  naka gn
did irasanamreP( naktapa  .kkd , .)2102  
4.2  .4.  nasakgnameP  
 tres nohop gnabac kutnebmem kutnu sakgnapid ulrep kurej namanaT a 
3 .fitkudorp kadit nad gnirek ,tikas gnay gnabac nakgnalihgnem -  lawa sanut 4
 amas gnay karaj nagned hubmut nakraibid nasakgnamep haletes hubmut gnay
 paites ,ayntujnales nahubmutreP .urab gnay nohop gnabac kutnebmem tapad raga
3 ikilimem naka gnabac - itnar 4  nasakgnap sakeb akuL .aynnatapilek uata gn
 namanat adap tikaynep hagecnem kutnu nilil uata adisignuf nagned pututid
)1102 ,inafajaT( . 
 nakukalid rasad nasakgnamep utiay pahat aud irad iridret nasakgnameP
utneb nad nagnabacrep naktapadnem kutnu naujut nagned  raga kiab gnay nohop k
 gnay napahaT .nubek natawarep nakhadumem nad lamitpo iskudorpereb tapad
 kucup utiay amatu gnatab nagnotomep halada rasad nasakgnamep adap nakukalid
 kaynabes arahilepid hubmut gnay sanut ,mc 06 ± iggnites gnotopid amatu gnatab
4— es ,5  .arahilepid gnay kiabret amatu gnabac 3 ,amatu gnabac iaseles uti halet
03 ,amas itakednem nial amas utas amatu gnabac agitek karaJ -  sata id mc 05
tu gnabac  urab sanut ada helob kadit ama asayaJ( aredum  .kkd , .)0102  
4.2  .5. nenaP  
 ayntafis anerak nohop id gnatam haletes nenapid surah kurej hauB
 hunep haletes nenapid haub aynasaiB .)marepid tapad kadit( kiretkamilknon
 aratna aynrumU .kanul ialum nad ,naharemek/nagninukek anrawreb ,nicil ,isireb
4- sisehtna( rakem agnub haletes nalub 6 rebmetpeS nalub agnubreb mais kureJ .) -
iem nalub nenapid haub nad rebmeseD -  idajret ayar nenaP .inuj  nalub adap
iraunaJ - B .ieM  kurej namanat taas paites akam iauses nagnukgnil isidnok ali
sret T .tabel haubreb tapad tube ek milkireb gnay haread id kurej namana  gnir
2 aynah( -  ,kiab gnay nariagnep nagned ipakgnelid alib ,)hasab nalub 4
adnaT .rutaid tapad namanat naagnubmep -  halada nenapid tapad kurej haub adnat
 halet aynmumu nad ,kanul ,nicil ,)hunep isireb( gnacnek kapmat haub tiluk
inuk uata harem anrawreb ret ,gn J .aynsinej gnutnag  id manatid gnay mais kure
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 anrawreb patet tiluk aynasaib ,pabmel gnay hadner naratad  rakus nad uajih
 ,onojranuS( harem idajnem )0102 . 
 aredumasayaJ turuneM )0102( .kkd   tapad hadus gnay kurej namanat
t 3 rumu adap haubreb nad agnubreb  .nuha haub nuhat 4 rumu adaP   nakraibid
 haub nakasamek takgnit alibapa nakukalid tapad hadus kurej nenaP .nenap aggnih
adnaT .%08 iapacnem nubek malad -  haub tiluk utiay nenapid pais gnay haub adnat
ek kadit nagnat nagned tijipid haub ualak ,kaynimreb nad talikgnem  anraw nad sar
 taas adap nakukalid nenap utkaW .nagninukek iapmas uajih gnay ada haub
 aynkiabes nenaP .igap nubme igal tapadret kadit nad ranisreb hadus irahatam
 najuh irah taas adap nakukalid kadit  hagecnem kutnu  adap tikaynep aynlubmit
.haub iakgnat sakeb  
 .5.2  maiS kureJ  
 kureJ kapurem mais   gnay korpek kurej kopmolek irad atoggna na
haimli aman ikilimem  surtiC  silibon   anerak mais kurej  aman ikilimeM .L    kurej
id )dnaliahT(  maiS  irad lasareb  ini  irebid ini kurej iridnes dnaliahT   moS aman
areaD .naW niK  ikilimem gnay aisenodnI id h S kureJ gnatnet amatrep natatac mai  
adebreb sinej ikilimem aisenodnI id maiS kureJ .taraB natnamilaK utiay -  adeb
maiS itrepes aynlasa haread gnutnagret  kanaitnoP ,udamiS  maiS ,   nad ,turaG maiS
kanaitnoP maiS kureJ .gnabmelaP maiS    kurej  sinej  nakapurem udamiS maiS nad
p gnay mais .)7102 ,idayirpuS( lanekid gnila  
uaiR isnivorP  kapurem J iskudorp lartnes utas halas na kure   maiS
natamaceK kouK aseD id aynsusuhk  rapmaK netapubaK kouK  .  takaraysaM
 ratikes tubeynem K kureJ iagabes ayn  kou paharaH(  .kkd ,  netapubaK .)7102
 aynkududnep raseb naigabes gnay haread utas halas nakapurem rapmaK
 gnay sifargoeg isidnoK .nurumet nurut araces mais kurej inatep iagabes iseforpreb
tagnas gnay kepsorp ikilimem kurej namanat ayadidub aggnihes mais gnukudnem  
 .harec S kureJ  idajnem gnay haub namanat satidomok utas halas idajnem mai
 nainatrep kudorp nagnabmegnep malad naitahrep las nad  naladna haub  utas  ha
isnivorP  uaiR  anerak   iatresid sinam aynasar gnay aguj ada ipatet ,sinam aynasar
gnihes ,tikides masa asar g rages asar habmanem asib a  a nakamid id uat  munim
S kureJ .haub iras iagabes ikilimem mai  K kureJ ikilimid kadit gnay sahk iric  korpe
 nad sulah aynnaakumrep ,mm 2 ratikes sipit gnay tiluk iaynupmem anerak aynnial
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kel hibel lepmenem tiluk atres palikgnem ,nicil  iakgnaT .ayngnigad nagned ta
 gnigaD .mm 6.2 retemaidreb nad mc 3 ratikes gnajnap nagned ,kednep aynhaub
 asar iatresid sinam aynasar gnay aguj ada ipatet ,sinam asar nagned kanul aynhaub
nimid uata nakamid alib rages asar habmanem aggnihes ,masa s iagabes mu  ira
haub  M(  aladna .kkd , .)6102  
( hemO gnunuG kureJ silibon surtiC   natamaceK irad lasareb ).ruoL
.taraB aretamuS isnivorP ,atoK huluP amiL netapubaK ,hemO gnunuG   kureJ
 hemo gnunug atic iaynupmem ,mais kopmolek malad kusamret   ,sinam gnay asar
 nagned rages 5,01 nasinamek takgnit – 5,11   ,hipip radnub haub kutneb ,xirB°
003( gnades haub naruku –  haub gnigad anraW .gninuk tiluk anraw nad )g 004





.III  EDOTEM NAD IRETAM  
.1.3  utkaW nad tapmeT  
j lepmas nalibmagneP mais kure  inkay ,isakol aud adap nakanaskalid  
K K netapuba rapma K huluP amiL netapubaK nad uaiR isnivorP , ato  aretamuS ,
taraB  sisilanA .  satilauk  kurej haub  mais ( silibon surtiC   ).ruoL  nakanaskalid  id
 muirotarobaL  muirotarobaL nad imonorgA naailumeP nad akiteneG   satlukaF
srevinU nakanreteP nad nainatreP  firayS natluS iregeN malsI sati  .uaiR misaK
 naitileneP  nakanaskalid nalub adap nalub 1 amales  9102 lirpA  .  
.2.3  talA nad nahaB  
 B y naha kurej haub halada nakanugid gna   HOaN ,)PP( nilatpflonehp ,rages
 halada nakanugid gnay talA .N 1,0  dnah retemotkarfer nagnabmit ,  latigid  ,  ,terub
ruku saleg  ,  nad rakat ubal setet tepip  ,aremak , a nad .silut tal  
.3.3  naitileneP edoteM  
itileneP evrus edotem nakanuggnem ini na i  iulalem utiay fitpirksed
 sisilana nad nagnapal isavresbo nataigek  id  .muirotarobal P naitilene   nakanuggnem
aracnawaw edotem   ianegnem nahal kilimep nagned t nahal alolek ata   ketkarp nad
nakparetid gnay ayadidub  uradnamusuK( , )5102 .  aracnawaw edotem adaP  libmaid
nabes id inatep 51 kay  nad uaiR isnivorP ,rapmaK netapubaK  p 51  id inate
.inatep 03 tapadret aggnihes taraB aretamuS ,atoK huluP amiL netapubaK  
m kutnu lepmas nalibmagneP  hilimem nagned kurej haub satilauk sisilana rukugne
 araces  modnar elpmis gnilpmas  . gnisaM -  gnisam  inatep kurej haub 3 libmaid  
s  tapadret ini naitilenep malad aggnihe 09   haub mais kurej  .itamaid gnay  
.4.3   naitileneP naanaskaleP  
alid ini naitilenep naanaskaleP :utiay napahat aparebeb iulalem nakuk  
.1  naitileneP napaisreP  
  napaisreP ep  lawa hakgnal nakapurem naitilen  naitilenep mulebes
apaisreP .nakukalid evrus itupilem nakukalid gnay n i  nad naitilenep isakol
 atres nakpatetid naitilenep isakol mulebes )naitilenep nizi( satilagel nasurugnep
.naitilenep gnajnunep nahab nad tala naadagnep  
.2   natamagneP  atad nalupmugnep nad id  L nagnapa  
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 .nenap haletes irah aud adap ialumid natamagneP rotkaF -  satilauk rotkaf
 ,haub tobob itupilem kisif tafiS .haub aimik nad kisif tafis halada itamaid gnay
anraw  haub  itupilem aimik tafis natamagneP .  ,suj radak  latot turalret natadap
masa latot nagnudnak ,)TTP(   ,)TAT( isartitret  ,TAT:TTP oisaR C nimativ nad  .
lupmugneP t ianegnem atad na  ayadidub kinke lasa utiay   ,tibib kupup p ,  napaiyne
nahal , akgnamep  .nenap iric nad nakaynabrep ,nas  ianegnem atad nalupmugneP
ibmagnem nagned utiay haub satilauk .sisilanaid kutnu kurej lepmas l  
.3  aracnawaW  
 alolegnem gnay inatep adapek gnusgnal araces nakukalid aracnawaW
uggnem nagned naitilenep isakol  nakpaisrepid halet gnay renoisiuk atad nakan
.aynmulebes  
.4   lepmaS nalibmagneP  
 adaP gnisam -  libmaid isakol gnisam  kurej lepmas haub 3  araces  elpmis
gnilpmas modnar . 
.5  eP nad muirotarobaL id sisilanA D nahalogn ata  
gnisam irad kurej haub lepmaS -  muirotarobal ek awab id isakol gnisam
uk ijugnem kutnu  .kurej haub irad satila  
.6   lisaH naropaL naitileneP  
 nakrasadreb naitilenep lisah naropal nataubmep utiay rihkaret pahaT
.helorepid gnay atad nahalogneP nad sisilanA  
.5.3  P natamagne  
nakukalid gnay natamagneP   malad naitilenep   :utiay  
.1  b kepsA  ayadidu  itamaid gnay  itupilem  lasa  napaiynep ,kupup ,tibib ,nahal  
 ,nasakgnamep  nad ,nakaynabrep  iric nenap  m nagned nakukalid  aracnawaw edote
 gnusgnal araces  halet gnay renoisiuk atad nakanuggnem inatep adapek
.nakpaisrepid  
.2  satilauK   kisif  haub  itamaid gnay itupilem   haub anraw nad ,haub tobob
)5102 ,kkd otijdraG(  ,suj radak itupilem itamaid gnay haub aimik satilauK .
ap  ,)TTP( latot turalret natad nudnak  oisaR ,)TAT( isartitret masa latot nag





)a   hauB toboB g( ) 
ed rukuid haub toboB  nagnabmit nakanuggnem nagn latigid   ,uyahaR(
.)2102  
)b   hauB anraW  
P  gnay anraw roks edotem nagned rukuid haub tiluk anraw nahabure
 irad isakifidomid C nomeL rof xednI trahC rolo  utiay  uajiH .2 ,uajiH .1 :
 .7 ,aggniJ .6 ,aggnij gninuK .5 ,gninuK .4 ,nauajihek gninuK .3 ,nagninukek
 aggniJ aut  )2102 ,uyahaR(  .  
)c   suJ radaK )lm(  
B utnu ayniras libmaid nad halebid kurej hau  gnay suj radak iuhategnem k
tubesret kurej haub adap ada  ruku saleg nakanuggnem nagned )2102 ,uyahaR( . 
)d  )TTP( latoT turalreT natadaP  )xirBº(  
K  naksetenem nagned nakukalid )TTP( latoT turalreT natadaP nagnudna
 asnel naakumrep sataid kurej nasarep ria nah d retemotkarfer  )2102 ,uyahaR(  .  
)e   )TAT( isartitreT masA latoT )%(  
k )2102( uyahaR turuneM  kartske isasilarten nakrasadreb rukuid masa rada
helo haub   kurej haub iras libmagnem nagned rukuid TAT .HOaN tauk asab
 ek sedauqa nakhabmanem nagned lm 001 iapmas aret id naidumek ,g 01 kaynabes
t ubal malad aret id haleteS .lm 001 raka   kaynabes libma id natural ,lm 001 iapmas
onehp rotakidni nakhabmatid nad lm 01  gnay setet 2 kaynabes )PP( nilatpfl
 anraw habureb natural iapmas N 1,0 HOaN nakanuggnem isartitid naidumek
 sumur nakanuggnem nagned gnutihid TAT nagnudnaK .adum harem idajnem
: tukireb iagabes  
 
latoT  masA  isartitreT  (%) �
lm  HOaN  0,1 N x 1
001
CB  �g�
 𝑥 %001  
eteK   CB  : nagnar  : )g( lepmas toboB  
isartit adap iakapret gnay N 1,0 HOaN emuloV :  HOaN lm  
)f  TAT:TTP oisaR  
 ialin iggnit nikameS .haub nagnatamek skedni nakapurem TAT:TTP oisaR




)g   radaK C nimatiV  
doi isartit arac nagned nakutnetid C nimativ nagnudnaK  .ni  01 kaynabeS
etid ,libmaid lepmas natural marg  kaynabes mulima rotakidni iset  nad setet 3
doi natural nakanuggnem isartitid ni   nagned iadnatid isartit rihka kitiT .N 10.0
ural anraw nahaburep doi lm paiT .urib idajnem nat ni   gm 88.0 nagned nelaviuke
tabroksa masa  )6102 ,hafiladsuM( . 
 
𝑔𝑀  𝑡𝑖𝑣 . 𝐶/ 001 𝑚𝑎𝑟𝑔 �  
lm  nidoI  x 0. 88  x 001
toboB  hotnoC �g�
 
: nagnareteK  
 88.0     tobob ek lukelom assam irad isrevnok rotkaF =  
oC toboB =  hotn   lepmas toboB rukuid gnay  
 .6.3  ataD sisilanA  
 ,fitpirksed edoteM .fitpirksed utiay ini naitilenep atad sisilana edoteM
 atad naklupmugnem uluhad hibelret nagned utiay  ataD .rednukes atad nad remirp
nupuam gnapal id kiab ,gnusgnal araces natamagnep nagned helorepid remirp   id
 rednukes ataD .muirotarobal  nakukalid gnay ayadidub kepsa(   )inatep helo
lorepid aracnawaw  iulalem  he    nagned  03 inatep .  nagned helorep itilenep ini ataD
.trekiL alakS nakanuggnem nagned pututret tafisreb gnay renoiseuk nakirebmem  
H  haub satilauk padahret ayadidub kepsa nagnubu  maiS kureJ ( silibon surtiC   ).L
 nakanuggnem sisilana id ( anahredes isalerok noitalerroc nosraep ) nautnab nagned  
SSPS  ( itsitatS noituloS ecivreS na tcudorP lac  ) : sumur nagned  
r yx = n ∑ YX −�∑ YX ��∑ YX �
��n ∑ 2x −(∑ 2x )��n ∑ 2−�∑ 2��xx
 
: teK   
yxr   tnemom tcudorp nosraep neisifeok :  ,  
 X    X lebairav halmuj :  
 Y    Y lebairav halmuj :  
K  kadiT : 0 utiay ayn isalerok neisifeok nakrasadreb natareek tajared airetir
 0 ,elbairav aud aratna isalerok ada –  52,0 ,hadner tagnas isaleroK :52,0 –  :5,0
 5,0 ,gnades isaleroK –  57,0 ,iggnit  isaleroK :57,0 –  ,iggnit tagnas  isaleroK :99,0
oK :1 nakgnades nrupmes isaler .)4102 ,ira’sA( a   
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.V  PUTUNEP  
 .1.5  nalupmiseK  
.1  As  isakol artnes aud id ayadidub kep  ikilimem a adap naamasrep  las  ,tibib
 namaladek manat gnabul naanaskalep nad ,   .nasakgnamep  ayadidub kepsA
p ikilimem isakol artnes audid  nairebmep malad naadebre  ,kupup
p ,manat karaj nakparenem iric nad ,inatep helo nakaynabre   .nenap  
.2  ilauK t K maiS kureJ haub sa adap iggnit hibel kou  aimik satilauk , 
O gnunuG maiS kureJ haub satilauk nakgnades  adap iggnit hibel hem
kisif satilauk . 
.3  ikilimem gnay retemaraP  nagnubuh   tare K netapubaK id  utiay rapma
iynep haub anraw nagned nahal napa p nakgnades ,  ikilimem gnay retemara
nagnubuh  tare  abrep utiay hemO gnunuG netapubaK id  nagned nakayn
suj radak  .  
 .2.5  naraS  
ulrep naknaraynem itileneP  m  natujnal  naitilenep  nakukalid   ianegne




AKATSUP RATFAD  
tidA  rathkuM nad ,nidunnasaH ,.S ,ay  radnaksI ijU .3102 .meniP   nanahateK
d sateiraV aparebeB na  t manaT karaJ huragneP  taraK tikayneP padahre
( nuaD wrednU arosyloP ainiccuP p ) namanaT ada  ( gnugaJ syam aeZ  d ).L  i
 idutS margorP .hadneR narataD eorgA  ,nainatreP satlukaF igolonketok
inU .nadeM ,aratU aretamuS satisrev  J lanru  igolonketokeorgA enilnO   )4(1
: 2041 - .2741  
A rgA isk a suisinaK sir  .4991 . kureJ namanaT ayadiduB h 802 .suisinaK . .la  
 ,.U ,damhA  .R omotuhojhajT  .S nad ,  nad nagnacnareP .8002 .nosidraM
 rosneS nagned kureJ hauB nautumeP nad isatroS niseM isartnesnoK
 .DCC aremaK nainatreP nakinketeK lanruJ 74 :)1(22  , - 45 . 
 .idatnuK .B .E ,iradnauS .A ,.N  ,halamA d ayaiB isneisifE sisilanA .7102  na
agnabmegneP kepsorP   ojerognaB aseD id maiS kureJ natibibmeP ahasun
 .ignawuynaB netapubaK ojerognaB natamaceK tsebirgA lanruJ ,   54 :)1(1 -
35 . 
 ,silrA aniwledifeD  ,  .E anayidsuR  .  .6102 d inateP kitsiretkaraK nagnubuH  nagne
waS idaP iskudorP d ha  habmaR natamaceK taraB hagneT habmaR aseD i
uluH nakoR netapubaK  . haimlI lekitrA .  satlukaF sinsibirgA idutS margorP
risaP satisrevinU nainatreP  naiaragneP  . uluH nakoR . 
 ,.P ,.N ,itnayrA ayajarameS .A .G .C  ,. .iaR .N .I nad ,ayajiwekuS .M .I   .7102
okisiF naijaK - ( maiS kureJ hauB aimiK silibon surtiC   adap ).ruoL
 .nanapmiyneP amaleS nagnatameK takgniT naadebreP  nO lanruoJ
ecneicS erutlucirgA  :)1( 7 ,  15 – 95 . 
 .8102 .A ,irahsA kreP imonokE isnetoP  madnaP iragaN maiS kureJ nanube
atoK huluP amiL netapubaK hemO gnaunuG natamaceK gnadaG  .  lanruJ
anauB ( 2 , 3 487 :) - 397 . 
 ,.H ,irahsA finaH .Z  ,. .otnayirpuS .A nad   mirtskE milkI kapmaD naijaK.4102
aL( iggniT najuH haruC - )aniN  p ( maiS kureJ ada n surtiC silibo   .rav
d )apracorciM  .gnajamuL nad rebmeJ ,ignawuynaB netapubaK i  atnalP
ecneicS orgA fo lanruoJ akiporT 05:)1(2 , - 55 . 
 .4102 .P .N ,ira’sA  noitcudeR noitroporP   nI rorrE  M malad )erP(  rukugne
 .isnetrepiH naidajeK padahret lanomroH ispesartnoK naanuggneP isaisosA
ispirkS  satisrevinU malA nauhategneP umlI nad akitametaM satlukaF .
.atrakaygoY .atrakaygoY iregeN  
 nad laisnaniF nakayaleK sisilanA .7102 .L ,.J ,otnairtA artS  nagnabmegneP iget
ahasU  ignawuynaB netapubaK id 55 utaB korpeK kureJ inaT ispirkS .  .
.rebmeJ .rebmeJ satisrevinU  
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02 .kitsitatS  tasuP  nadaB 51   ataD . 3102 edoireP maiS kureJ iskudorP -   .5102
/di.og.spb.www//:sptth  . laggnat adap hudnuiD  .8102 lirpA 30  
 ayapU .1102 .nawaiteS .A nad halizaJ .S ,.U nidurdaB  iskudorP natakgnineP
numitneM  ( suvitas simucuC   ).L  kucuP nasakgnameP iulaleM  nad
tafsoP kupuP nairebmeP  . P lisaH naropaL naitilene  nainatreP satlukaF ,
 satisrevinU .lah 82 .nagnolakeP  
lotamilK igoloroeteM nadaB  .9102 .)GKMB( akisifoeG nad igo  haruC ,uhuS ataD
 isaidaR nad ,nignA natapeceK ,nababmeleK ,ayahaC satisnetnI ,najuH
 .rapmaK netapubaK id irahataM  .uaiR isnivorP GKMB nuisatS
.urabnakeP  
 
ayidraH nad ,.F .N ,yveD  .7102 .otn ( hemO gnunuG kureJ namagareK  surtiC
silibon  DPAR akraM nakrasadreB taraB aretamuS id ).ruoL  . J  lanruo
roH erutlucit 72 .  (2  :) 551 - 461 . 
 
amiL netapubaK arutlukitroH nad nagnaP namanaT nainatreP saniD   .atoK hulup
 nagnabmegneP .9002  .arutlukitloH namanat nad nagnaP namanaT
 ./di.og.bakatokhulupamil.nubtrohnatsid//:ptth .8102 rebmeseD 5 seskaiD  
ayirahuajD  .  .6002 M isasiretkaraK .udukgneM hauB utuM nad igolofro   niteluB
haftuN amsalP 1:)21( 1 , -8. 
.D ,halluhctaF   .6102  namaladeK nad manaT karaJ huragneP padahret manaT  
( gnatneK namanaT lisaH nad nahubmutreP musorebut munaloS  ).L  
alonarG sateiraV )2G( auD isareneG  .  lanoisaN ranimeS gnidisorP
nainatreP igolonkeT nagnabmegneP 59 , - .lah 501  
A ,namriF  ,.  , inarahaM .E  nad  .J .irsuY  .6102   inatahasU nemejanaM sisilanA
 .rapmaK netapubaK rapmaK natamaceK sinaM uamiL aseD id maiS kureJ
J  lanru O  eniln M uaiR satisrevinU nainatreP satlukaF awsisaha 1:)2( 3 , -
11 . 
 ,.M ,otijdraG .inayadnaH .W  ,  .oniraflaS .R nad  .5102  rageS nanagnaneP
arutlukitroH  u  .narasameP nad nanapmiyneP kutn purg aidemadanerP . 
.lah 805 .atrakaJ  
 ,.J ,paharaH .anazuaF .H  , onkituS .A nad d sineJ .7102 .  talaL amaH isalupoP na
( hauB arecortcaB  p ).ppS namanaT ada  ( kureJ n surtiC silibo  d )ruoL  aseD i
kouK   kouK natamaceK rapmaK netapubaK  .  awsisahaM enilnO lanruJ
uaiR satisrevinU nainatreP satlukaF (4 , 1 1 :) -8. 
 .8102 .itrailuY .E ,otoyirS ,.J ,paharaH rotkaF - y rotkaF  ihuragnepmeM gna
gneP d kalaS inateP nasutupeK nalibma narasameP narulaS hilimeM mala  .
reP imonokE laisoS lanruJ sinsibirgA nad nainat ,  :)1( 71  59 – 601  .lah  
,imisaH   .6102 .itekuS .K ,otnawreoP .R ,.R .N  maiS kureJ hauB gnineergeD
( silibon surtiC nelitE narapameP isaruD nad isartnesnoK aparebeB adap )  .
J  arutlukitroH  lanru aisenodnI , 111 :)2(7 - 021 . 
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ysnamreH nad ,.D ,ha  8102 .otnasuS .S  . P nagnidnabreP d nagnabmekre  satilauK na
olemaP kureJ iseskA agiT hauB  ( amixam surtiC   .).rreM ).mruB( niteluB  
itrohorgA  ,  602 : )2( 6 – 212 . 
hayimahlI  , ham’iN .K  ,  nad  natibibmeP ahasU nakayaleK sisilanA .4102 .owranuS
( rajnaB meiS kureJ tiC sisneuhus sur  d isalukO araceS ).naT  atoK i
 .nataleS natnamilaK isnivorP urabrajnaB ha’aariZ ( 93  , 2 :)  46 - 17 . 
nawrI  , .A .W  .T.A , alamruN , .D .T nad ariN .  .7102  huragneP   manaT karaJ
 adebreB gnadnaK kupuP sisoD iagabreB naD  mayA   padahret
 lisaH nad nahubmutreP  tuluP ilejnaH namanaT ( amyrcalxioC - iboj   id ).L
 iggniT narataD tulcnuP . isavitluK lanruJ , )1(61 332 : - .542  
 ,.J ,D ,aredumasayaJ  nad anasraW  .0102 .  ,ayadiduB ,natibibmeP( korpeK kureJ
)inaT ahasU nakayaleK .lah 131 .gnudnaB .odnisneglA uraB raniS .  
 .8002 .G ,.A ,arteopasatraK namanaT nad hanaT padahreT :igolotamilK  imuB .
.lah 211 .atrakaJ .araskA  
W ,uradnamusuK  .5102 . d hanaT satilauK skednI sisilanA  nainatreP nahaL i
irutsaK uakabmeT  d aynaimiK tafiS nakrasadreB d aynnagnubuH na  nagne
sativitkudorP  meT d irutsaK uakab rebmeJ netapubaK i  . ispirkS  satlukaF .
 .rebmeJ .rebmeJ satisrevinU nainatreP  
 
J ,odaL . & JM ,ogirdoR ,  .4102 .sairacaZ .L c dna srotacidni ytirutaM  tiurf surti
ytilauq  . weiveR tsevrahtsoP trawetS 2 ,  (2  :) 1- .7  
 
 .E.A ,.E .R ,esamtaraL onnalesittaP   .4102 .onneW .F .N ,  inateP kitsiretkaraK
asawleS kureJ  d natamaceK lututnaraM aseD i   netapubaK naitkamreW
ukulaM  taraB araggneT  . naualupeK sinsibirgA 64 :)3( 2 , - .lah 26  
 
 ,.P ,aladnaM inarahaM .E  , idrawuM .D nad eP sisilanA .6102 .  kureJ narasam  maiS
d  .rapmaK netapubaK rapmaK natamaceK sinaM uamiL aseD i  lanruJ
uaiR satisrevinU nainatreP satlukaF awsisahaM enilnO , 1:)2 (3 - 41  .  
 
 .6102 .N ,hafiladsuM ( maiS kureJ nanapmiyneP n surtiC silibo   sesorP haleteS ).L
gnineergeD  . ispirkS  .  anajrasacsaP halokeS  .rogoB nainatreP tutitsnI
rogoB  .  
 
S ,itraN . .5102  K nagnubuH d inateP kitsiretkara K sativitkefE nagne  isakinumo
d nainatreP nahuluyneP LS margorP mala - TTP  .  lanoisseforP lanruJ
satlukaF  umlI - B satisrevinU laisoS umli ulukgne 04 :)2( 2 , - 25  .  
 
itairfoN ,   D  nad ,. .N   huragneP .5102 .insA nasameK sineJ  nad    takgniT
 nagnatameK nanapmiyneP  amaleS  kureJ  hauB  satilauK  padahreT   .   lanruJ
nainatreP nenapacsaP naitileneP 21 .  73 :)2( -  .24  
 
 .7102 ,aniroN  hemO ,gnaunuG natamaceK id susaK( maiS kureJ narasameP
pubaK )taraB aretamuS isnivorP atoK huluP amiL neta  . ispirkS  ,  satlukaF
.rogoB .rogoB nainatreP tutitsnI nainatreP  
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 ,.I ,inuyhawruN  .A .J N  ,uluputipa  nad ,itayamsoR paharaH .F  nahubmutreP .2102 .
( upetsarB korpeK kureJ isalukO silibon surtiC   )upetsarB .raV
 .hawaB gnataB iagabeS masA kureJ nakanuggneM  akitniaS lanruJ
,emuloV  21  42  :)1( - 53 . 
 
.N ,ipulaP   ,.E  .G .T  ,ijA  nad  .7102 .opotus d sisoD sativitkefE  kupuP isakilpA na
p kumejaM kpN p fitategeV esaF ada ( yrrebwartS namanaT ada  x airagarF
 assanana ensehcuD )  . umlI lanruJ - nainatreP umlI  , 1 (2): 901 - .611  
 ,.I ,irasanamreP avasinnA .R .A nad ,nafloS .B  .2102 . rasaD - imonorgA rasaD  .
 .urabnakeP .sserP aksuS .lah 541  
 .6102 .N .W .D .P .N ,irtuP maiS kureJ narasameP sisilanA  d  natamaceK i
ilaB isnivorP ,ilgnaB netapubaK ,inamatniK  . ispirkS .    imonokE satlukaF
nemejanaM naD  rogoB nainatreP tutitsnI .rogoB .  
 
,hairamoQ  hamkiH .H nad ,isuS .L ,sugA .H .R  kureJ nenaP arP naijaK .3102 .
( maiS sisneiuhus surtiC  u )naT .ropskE kutn   lanoisaN ranimeS  isavonI
.nainatreP igolonkeT  714 - 034 . 
 
 .iweD  S.I  ,okowruP  .S.B  ,otnasuS  .S  ,.A  ,uyahaR   retkaraK  .0102 golofroM   i
nad   aimiK  aparebeB ravitluK    olemaP ( amixam  surtiC    ).rreM  ).mruB(
ijibreB     nad ijiB  apnaT   . J arutlukitroH lanru  aisenodnI  1  :)1( 422 - .922  
 
drA .Y .R ,namhcoR .N ,inearhaN .W ,.A ,uyahaR  igolofroM tafiS .7102 .haysnai
d ( olemaP iseskA iagabreB hauB aimiK na amixam surtiC   ).rreM ).mruB(
 .nategaM netapubaK lasA adinorgA lanruJ 3 ,  48 :)2( - 49 . 
 
 .2102 .S ,.E ,uyahaR  kureJ satilauK naijaK ( turaG korpeK ataluciter surtiC   ).L
p  .turaG netapubaK id adebreB isakoL agiT ada ispirkS  nainatreP satlukaF .
.rogoB .rogoB nainatreP tutitsnI  
 
 nad fitategeV nahubmutreP isamitpO .4102 .otnawreoP .R nad  ,.S .R ,uyahaR
 oenroB korpeK kureJ namanaT naagareK ( amirP ataluciter surtiC   .vc
lem )amirP oenroB  .nakupumeP nad nasakgnameP iula J arutlukitroH lanru  
aisenodnI , 5 :)2(  59 - 301 . 
2 .ataniD .K nad atsilaC.I ,.M.S.S ,ebmaR d sativitkudorP natakgnineP .210  na
neP d )lgR( agreG kureJ hauB nalipma  isnivorP gnobeL netapubaK i
 .ulukgneB ulukgneB nainatreP igolonkeT naijakgneP ialaB , 1- lah 6 . 
 
,hanumeaM ,.V ,itnaikzeR  nad  inakaL .I d igolofroM isakifitnedI .6102 .  na
( lakoL kureJ imotanA surtiC  d arignaH aseD id ).ps  aruelaB aseD na





 nad .B ,osotnaS tibiB nahubmutreP .8002 .okowruP .S  namanaT  araJ k   ragaP
( sacrucahportaJ  eB manaT isisoP nad namaladeK iagabreB adap ).L  .hin
niteluB  norgA imo , )1( 63  : 07 - 77 . 
( korpeK kureJ tibiB nahubmutreP .3102 .P .D .A iraS silibon surtiC  lisaH )
 hguoR hawaB gnataB rumU nad manaT aideM iagabreB adap isalukO
( nomeL irihbmaj surtiC   .)hsuL ispirkS  tutitsnI nainatreP satlukaF .
rogoB .rogoB nainatreP  
 nad ,.P .M ,appariS  .0102 .kazaR .N iulaleM gnugaJ sativitkudorP natakgnineP  
gnadnaK kupup nad K ,P ,N kupuP nairebmeP   id gnireK nahaL adap
ukulaM  . 0102 ,lanoisaN ailaereS nakeP gnidisorP 772 : - .682  
 .3102 .namyeluS hadneR narataD korpeK kureJ sateiraV aparebeB isasiretkaraK  .
S ispirk  . nainatreP satlukaF  rogoB nainatreP tutitsni .rogoB .  
 .8002 .B .S ,oytsiluS kanaitnoP maiS kureJ hauB nautumeP  (  silibon surtiC rav  .
apracorcim d ) kinkeT nagne  artiC nahalogneP  . siseT  .  anajrasacsaP halokeS
rogoB nainatreP tutitsnI . rogoB . 
 ,idayirpuS ( maiS kureJ inatahasU nakayaleK .7102 silibon surtiC  aseD id ).L ,
 .6102 uyamardnI netapubaK tauynitnuJ natamaceK ayamibmaS  lanruJ
ardolariwirgA 3 :)1( 9 , -7. 
 .3102 .D ,.K ,alisuS T  naaraheK idutS  id hanaT narubuseK isaulavE nad namana
nahaL   namanatreP kureJ  nataleS atuK natamaceK ,gniliggneC aseD  .
ecneicS erutlucirgA nO lanruoJ 3 ,  31 :)2( - 02 . 
 .3102 .J ,olisuS turuP kureJ inatreB .lah 851 .atrakaygoY .sserP uraB akatsuP .  
 
 nad ,.A ,otnayuS  .P .T raK nagnubuH idutS .1102 .itnairI  nahaL igolopiT kitsiretka
d gnay t nakanugi ( meiS kureJ lisaH satilauK padahre silibon surtiC   .raV
d )apracorciM  .sabmaS netapubaK i lanruJ  akiporT nahaL & nanubekreP  ,
1 24 :)2( - 84 . 
 
.haiblaS .D nad ,anazuaF .H ,.D .D ,irtifayS  p utuK amaH nahapmileK .7102  ada
( maiS kureJ namanaT tiC  sur silibon  kouK aseD id ).ruoL   natamaceK
 .uaiR isnivorP rapmaK netapubaK kouK  awsisahaM enilnO lanruJ
uaiR satisrevinU nainatreP satlukaF , 1 :)1( - 11  .  
 .1102 .S ,.D ,inafajaT hauB nad ruyaS manatreB tilpmoK naudnaP - nahaub  .
 .lah 111 .atrakaygoY .amtA ayahaC rabeneP  
 nad ,.S ,ramU .S  anilratnA S  .8002 . d utuM isaulavE a  nenaP acsaP nanagnaneP n
d kureJ iskudorP artneS i  . nainatreP kinkeT lanaisaN ranimeS gnidisorP  
 8002 – 81,atrakaygoY - 8002 rebmevoN 91 1 : - .lah 9  
5002 .S ,osraniW hanaT satilauK nad nataheseK rasaD ;hanaT narubuseK .  ayaG .
.lah 962 .atrakaygoY .aideM  
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 .G ,.A .D ,nawariW onoyraH .E .Y nad ,  itawolisuS  .8102 . gneP  halmuJ hura
t manaT karaJ nad gnabuL reP namanaT  gnacaK namanaT lisaH padahre
( hanaT h sihcarA aegopy  ).L , licnaK .raV  .  akiporT nainatreP umlI lanruJ
akiportbuS nad , )1( 3  5 : – 8. 
 ,.A ,irasnaluW otiwruP .A  , itawonomraduS .E nad ,insuH .A  .5102 .  naupmameK
maiS kureJ sulesuN lasA kinegoirbmE sulaK isarenegeR  s  isairaV atre
narenegeR sanuT epitoneF . nimeS gnidisorP  takaraysaM lanoisaN ra
aisenodnI satisrevidoiB , 1 :)1(  79 - 401 . 
itraniD .D ,.C ,anailuY  ,  .D .W nad ododiW .  nasakgnameP naalolegneP .7102
( korpeK kureJ surtiC   .rumiT awaJ ,osowodnoB ,nawalB nubeK id ).ps
niteluB  ,itrohorgA  5 )3(  393 : – 993 . 
 .2102 .A .otnailuY hauB ayadiduB -  ,kureJ ,akgnameS ,gnasiP ,natubmaR nahauB




























nagnapaL id natamagneP  aracnawaW  
hauB satilauK sisilanA  
naitileneP lisaH naropaL  
 nalibmagneP lepmaS  
ataD nahalogneP  
naitileneP napaisreP  
04  
 
naripmaL   2.  renoisiuK naitileneP  
 
bW .rW mukiala’’umalassA  
....TWS hallA itamharid gnay maiS kureJ inat ahasugnep ubI/kapaB  
 itsuG agnuB ayas amaN  NIU nakanreteP nad nainatreP satlukaF irad iwitarP
 ayadiduB kepsA rotkaF nagnubuH yevrus nakadagnem naka ayaS .uaiR aksuS
( maiS kureJ hauB satilauK padahret silibon surtiC   gnay isakoL artneS aud id ) .L
uaiR isnivorP ,rapmaK netapubaK id adebreB  apubaK nad atoK huluP amiL net  ,
taraB aretamuS isnivorP  .  kutnu upmam nakparahid ini yevrus irad lisaH
 .haub satilauk  padahret ayadidub kepsa nagnubuh malad nasawaw habmanem
 uti anerak ,mais kurej ayadidub nagnabmegnep kutnu gnitnep tagnas ini renoisiuK
s isiid nohom  adna tapadnep nagned iauses raneb nad pakgnel arace  iagabes
S kureJ inat ahasugnep gnaroes  aynah amiretid gnay isamrofni aumeS .mai
anugid  .simedaka nagnitnepek kutnu nak p satA  nakpacu ayas ubI/kapaB isapisitra
.....aristaK nariahK hallumukazaJ .hisakamiret  
 













 PADAHRET AYADIDUB KEPSA ROTKAF NAGNUBUH IDUTS
MAIS KUREJ HAUB SATILAUK  ( silibon surtiC  ).L   ARTNES AUD ID
ADEBREB GNAY ISAKOL  
 
.I  NEDNOPSER SATITNEDI  
 amaN   …………………… : …………………………………  
 tamalA   : ………………………………………………………  
.1   rumu/aisU  : ................................ ................................ ......................   T nuha  
.2   nimaleK sineJ : ................................ ................................ .........................   
.3  :iggnitret nakididneP  halokes kadiT .a  
tajaredeS /dS .b  
eS /PMS .c d tajare  
tajaredeS /AMS .d  
iggniT naurugreP /imedakA .e  
5 inatreB namalagneP .  : ................................ ................................ .........   nuhaT  
 .8 ataR - ul atar  naparag nahal sa : kurej  ................................ ...........................   
 .9 ataR - kurej namanat rumu atar  : ................................ ................................ .  




.II   RATFAD NAATAYNREP  
 gnay molok adap )gnalis( x adnat nakireB :naisignep kujnuteP
naataynrep adap ubI/kapaB naujutesrep takgnit nakkujnunem -  nagned naataynrep
 iagabes nabawaj irogetak :tukireb  
)1   tagnaS  kadiT S( ujuteS T )S  
)2   kadiT ( ujuteS T )S  
)3  )N( larteN  
)4  ( ujuteS kadiT )ujuteS  
)5  S( ujuteS tagnaS )S  
 
.oN  naataynreP  nabawaJ  
1 2 3 4 5 
STS TS N S SS 
tibiB  
1 inatep helo helorepid hadum kurej tibiB            
2  tapad kurej tibib lasA  ihuragnepmem
kurej iskudorp lisah  
          
3  lasareb utiay sugab gnay kurej tibib lasA
namanat nakaynabrep irad  
          
          
4  inatep manat misum paites malaD
 halmuj malad kurej tibib nakhutubmem
kaynab gnay  
          
kupuP  
1  sineJ  iauses surah nakanugid gnay kupup
kurej namanat nahutubek nagned  
          
2  tapad aimik kupup naanuggneP
 namanat nahubmutrep sesorp utnabmem
kurej  
          
3 narujna nagned iauses aimik kupup sisoD            




nahal napaiyneP  
1  ulrep manat gnabul nataubmep malaD
 gnabul naruku nad utkaw nakitahrepid
manat  
          
2  tapad kurej namanat ratna manat karaJ
kurej iskudorp lisah ihuragnepmem  
          
nasakgnameP  
1  nataigek nakukalem kurej inatep
nitur araces nasakgnamep  
          
2  sakgnap id gnay kurej namanat naigaB
 nakitahrepid ulrep  
          
3  ulrep nakukalid gnay nasakgnameP
 nakukalem utkaw nakgnabmitrepmem
nasakgnamep  
          
nakaynabreP  
1  kurej tibib nakanuggnem aynah inateP
nakaynabrep irad lasareb gnay  
          
2  tibib nakaynabrep nakukalem utkaW
nakitahrepid ulrep kurej  
          
3  haub nagnarajnep nakukalid aynulreP
kurej namanat padahret  
          
nenaP  
1  lisah kitemem inatep utkaw natapeteK
nakitahrepid ulrep nenap  
          
2  surah nenapid gnay kurej hauB
nenap airetirk ihunemem  
          
3  ulrep kurej nenap nataigeK
 nenap kinket nad tala nakitahrepmem
kurej haub  
          









 isaleroK .3 naripmaL kouK maiS kureJ  
snoitalerroC  
  1X_latoT  2X_latoT  3X_latoT  4X_latoT  5X_latoT  6X_latoT  1Y_latoT  2Y_latoT  3Y_latoT  4Y_latoT  5Y_latoT  6Y_latoT  7Y_latoT  
1X_latoT  noitalerroC nosraeP  1 910.  990.  - 552.  166. **  303.  451.  - 632.  570.  - 020.  - 670.  861.  - 491.  
2( .giS - )deliat   849.  427.  953.  700.  272.  485.  793.  097.  549.  987.  055.  984.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
2X_latoT  noitalerroC nosraeP  910.  1 915. * - 760.  081.  790.  - 692.  914.  - 671.  840.  570.  - 830.  851.  
2( .giS - )deliat  849.   740.  218.  125.  137.  582.  021.  135.  468.  197.  298.  575.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
3X_latoT  noitalerroC nosraeP  990.  915. * 1 844.  132.  201.  420.  836. * 711.  432.  - 422.  043.  - 961.  
2( .giS - )deliat  427.  740.   490.  704.  617.  339.  110.  976.  004.  124.  612.  845.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
4X_latoT  noitalerroC nosraeP  - 552.  - 760.  844.  1 851.  - 893.  - 612.  013.  - 731.  593.  - 763.  051.  151.  
2( .giS - )deliat  953.  218.  490.   475.  141.  044.  162.  526.  541.  971.  595.  195.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
5X_latoT  noitalerroC nosraeP  166. **  081.  132.  851.  1 - 391.  - 180.  090.  - 051.  670.  - 954.  542.  251.  
2( .giS - )deliat  700.  125.  704.  475.   094.  477.  057.  395.  787.  680.  973.  095.  




6X_latoT  noitalerroC nosraeP  303.  790.  201.  - 893.  - 391.  1 341.  - 690.  480.  - 353.  034.  - 213.  - 034.  
2( .giS - )deliat  272.  137.  617.  141.  094.   216.  437.  767.  791.  011.  852.  011.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
1Y_latoT  noitalerroC nosraeP  451.  - 692.  420.  - 612.  - 180.  341.  1 - 972.  439. **  051.  362.  420.  - 815. * 
2( .giS - )deliat  485.  582.  339.  044.  477.  216.   413.  000.  395.  343.  339.  840.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
2Y_latoT  noitalerroC nosraeP  - 632.  914.  836. * 013.  090.  - 690.  - 972.  1 - 592.  400.  - 063.  622.  - 980.  
2( .giS - )deliat  793.  021.  110.  162.  057.  437.  413.   682.  989.  881.  814.  357.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
3Y_latoT  noitalerroC nosraeP  570.  - 671.  711.  - 731.  - 051.  480.  439. **  - 592.  1 873.  931.  661.  - 314.  
2( .giS - )deliat  097.  135.  976.  526.  395.  767.  000.  682.   461.  326.  455.  621.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
4Y_latoT  noitalerroC nosraeP  - 020.  840.  432.  593.  670.  - 353.  051.  400.  873.  1 - 893.  036. * - 570.  
2( .giS - )deliat  549.  468.  004.  541.  787.  791.  395.  989.  461.   241.  210.  097.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
5Y_latoT  noitalerroC nosraeP  - 670.  570.  - 422.  - 763.  - 954.  034.  362.  - 063.  931.  - 893.  1 - 966. **  - 971.  
2( .giS - )deliat  987.  197.  124.  971.  680.  011.  343.  881.  326.  241.   600.  325.  




6Y_latoT  noitalerroC nosraeP  861.  - 830.  043.  051.  542.  - 213.  420.  622.  661.  036. * - 966. **  1 - 131.  
2( .giS - )deliat  055.  298.  612.  595.  973.  852.  339.  814.  455.  210.  600.   246.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
7Y_latoT  noitalerroC nosraeP  - 491.  851.  - 961.  151.  251.  - 034.  - 815. * - 980.  - 314.  - 570.  - 971.  - 131.  1 
2( .giS - )deliat  984.  575.  845.  195.  095.  011.  840.  357.  621.  097.  325.  246.   
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
2( level 10.0 eht ta tnacifingis si noitalerroC .** - .)deliat  
2( level 50.0 eht ta tnacifingis si noitalerroC .* - .)deliat  
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 hemO gnunuG maiS kureJ isaleroK .4 naripmaL  
snoitalerroC  
  1X_latoT  2X_latoT  3X_latoT  4X_latoT  5X_latoT  6X_latoT  1Y_latoT  2Y_latoT  3Y_latoT  4Y_latoT  5Y_latoT  6Y_latoT  7Y_latoT  
1X_latoT  noitalerroC nosraeP  1 - 013.  000.  - 602.  663.  .a 311.  - 872.  051.  251.  282.  - 950.  180.  
2( .giS - )deliat   162.  000.1  064.  081.  . 986.  613.  395.  095.  903.  638.  377.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
2X_latoT  noitalerroC nosraeP  - 013.  1 - 212.  - 320.  364.  .a 622.  041.  343.  923.  120.  114.  962.  
2( .giS - )deliat  162.   844.  639.  280.  . 814.  816.  012.  132.  149.  821.  233.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
3X_latoT  noitalerroC nosraeP  000.  - 212.  1 - 212.  771.  .a 592.  - 890.  561.  - 870.  812.  - 091.  - 240.  
2( .giS - )deliat  000.1  844.   844.  825.  . 682.  827.  755.  387.  434.  794.  388.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
4X_latoT  noitalerroC nosraeP  - 602.  - 320.  - 212.  1 - 344.  .a 961.  712.  370.  232.  441.  550.  621.  
2( .giS - )deliat  064.  639.  844.   890.  . 845.  834.  697.  604.  806.  548.  456.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
5X_latoT  noitalerroC nosraeP  663.  364.  771.  - 344.  1 .a 393.  - 311.  735. * 181.  583.  - 471.  744.  
2( .giS - )deliat  081.  280.  825.  890.   . 741.  986.  930.  915.  651.  535.  590.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
6X_latoT  noitalerroC nosraeP  .




2( .giS - )deliat  . . . . .  . . . . . . . 
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
1Y_latoT  noitalerroC nosraeP  311.  622.  592.  961.  393.  .a 1 - 211.  297. **  436. * 850.  361.  871.  
2( .giS - )deliat  986.  814.  682.  845.  741.  .  196.  000.  110.  838.  165.  725.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
2Y_latoT  noitalerroC nosraeP  - 872.  041.  - 890.  712.  - 311.  .a - 211.  1 - 313.  043.  952.  - 221.  404.  
2( .giS - )deliat  613.  816.  827.  834.  986.  . 196.   752.  612.  253.  466.  631.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
3Y_latoT  noitalerroC nosraeP  051.  343.  561.  370.  735. * .a 297. **  - 313.  1 965. * - 720.  641.  621.  
2( .giS - )deliat  395.  012.  755.  697.  930.  . 000.  752.   720.  529.  306.  556.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
4Y_latoT  noitalerroC nosraeP  251.  923.  - 870.  232.  181.  .a 436. * 043.  965. * 1 - 130.  074.  142.  
2( .giS - )deliat  095.  132.  387.  604.  915.  . 110.  612.  720.   119.  770.  783.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
5Y_latoT  noitalerroC nosraeP  282.  120.  812.  441.  583.  .a 850.  952.  - 720.  - 130.  1 - 635. * 871.  
2( .giS - )deliat  903.  149.  434.  806.  651.  . 838.  253.  529.  119.   040.  625.  
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
6Y_latoT  noitalerroC nosraeP  - 950.  114.  - 091.  550.  - 471.  .a 361.  - 221.  641.  074.  - 635. * 1 - 051.  




N 51  51  51  51  51  51  51  51  51  51  51  51  51  
7Y_latoT  noitalerroC nosraeP  180.  962.  - 240.  621.  744.  .a 871.  404.  621.  142.  871.  - 051.  1 
2( .giS - )deliat  377.  233.  388.  456.  590.  . 725.  631.  556.  783.  625.  395.   
N 51  51  51  51  51  51  51  51  51  51  51  51  51  
.tnatsnoc si selbairav eht fo eno tsael ta esuaceb detupmoc eb tonnaC .a  
 .* 2( level 50.0 eht ta tnacifingis si noitalerroC - .)deliat  




5 naripmaL isatnemukoD .  naitileneP  
NARIPMAL  
             
p aracnawaW                                      kouK inate W hemO gnunuG inatep aracnawa  
              






                  
 latoT turalreT natadaP          isartirtreT masA latoT  
                                  
C nimatiV                   sesorP isartiT  
 
 
  
